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Literature on innovation and economic development shows that there are many ways of 
organizing one firm’s innovative activities, especially those referred to research and 
development. R&D activities constitute an important source for innovation and can be 
carried out internally or externally through cooperative arrangements, such as networks. 
R&D networks, whether formal or informal, might be composed of a great array of actors, 
like private companies, government, universities and research institutes. 
When looking at countries with more intense and consolidated R&D activities it is possible 
to identify the importance of the integration policies and incentive programs for public and 
private sectors to join efforts in collaborative research. The experiences of Australian 
Cooperative Research Centers (Liyanage, 1995), American Cooperative Research and 
Development Agreements (Miyata, 1996; Rogers et al., 1998; NSF, 2006; Munson & 
Spivey, 2006) and the European Framework Programmes  (Dumont & Tsakanikas, 2001; 
Georghiou, 2001) illustrate this tendency. 
Brazilian S&T policies have continually sought to create and boost research links between 
private and public sector (Velho et al, 2004), but the cooperation indicators for innovation 
are still insignificant. According to PINTEC, the Industrial Research on Technological 
Innovation conducted by the government, only 2.4% of participant firms answered they 
were involved in cooperative practices (IBGE, 2007).  
Not to say that collaboration does not take place in the country. According to Grynzpan 
(2005), collaborative R&D programs are more and more common these days, linking 
private companies to universities, using corporate venture capital and underlining the 
interest on external knowledge appropriation in order to pursue in-house innovation. But, 
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with the data provided by PINTEC, it is still not possible to pin down the exact reasons 
why Brazilian firms engage so little in cooperation agreements. 
The Brazilian government has made some efforts to stimulate network organizations. In the 
90s, PADCT (a program to support scientific and technological development) aimed at 
encouraging collaborative research. In its third phase PADCT intends to contribute to the 
creation of an environment that fosters cooperation between the private sector and 
government, through the establishment and operation of partnerships funded by the 
program. It also proposes to qualify human capital in order to address both academy and 
industry’s needs, besides better applying scientific technological knowledge to help 
national development (MCT, 1998).  
The government’s network support movement presented milestone with the RECOPE 
(Cooperative Research Networks) project, part of a bigger program aimed at the 
development of engineering in Brazil and sponsored by FINEP (a government financing 
agency). According to Longo (2004), RECOPE was one of the first national programs 
structured to exclusively support cooperative research that benefited the productive sector. 
Other governmental initiatives such as the creation of Institutos do Milênio (Institutes of 
the Millenium), during the third phase of PADCT can be pointed out but so far the program 
has released no performance reports. 
In order to assess Brazilian research networks’ organization and the results they have 
reached, a more detailed view of the country’s current experience is needed. First, a 
definition of what we understand by “network” is offered, along with its main 
characteristics.  
With those in mind we set out to investigate Brazilian experiences in collaborative research 
by initially presenting a collection of initiatives carried out by the government. We have 
collected preliminary data from RECOPE in order to provide an in depth look at one of the 
assessed initiatives. Data was collected from the final reports of the program. 
With this first set of data it was possible to start looking at the Brazilian public x private 
sector dichotomy highlighting some of their main differences. 
2. Literature on R&D networks 
According to the Frascati Manual (OECD, 1994), R&D is one of the many activities that 
compose the innovative process. R&D is not only the initial source of ideas and inventions, 
but also responsible for solving problems in any of its other implementation phases. 
When looking at the many R&D processes, a characteristic that strikes attention is the 
uncertainty regarding the achievement of the expected results (Kline & Rosenberg, 1986; 
Croisier, 1998). This uncertainty can be due to not achieving the expected result, not 
meeting deadlines, not being able to commercialize the results, etc. In sum, it means that 
R&D activities are risky and that should be taken into account when deciding how to 
engage in them. 
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It is also important to stress that the role of R&D in the organization is not just to generate 
new knowledge but also to absorb and transfer it, learning from the information that 
circulates (Lundvall & Johnson, 1994; Croisier, 1998; Jensen et al., 2007).  According to 
Bercovitz & Feldman (2007), the balance between these functions is a strategic choice that 
has to be made by the firm. This choice is reflected in the organization of the R&D 
activities and in the way they deal with knowledge.  
Many authors talk about the alternatives to organize R&D activities (Croisier, 1998; von 
Zedtwit et al., 2004; Bercovitz & Feldman, 2007). The first distinction made is between 
internal and external R&D. The first is conducted exclusively inside the firm, with no 
external intervention. The latter involves partnerships coordinated by contracts. As for the 
different forms of organizing external R&D, agreements can be unilateral (through 
subcontracting of specialized resources), bi or multilateral, where each part contributes with 
knowledge and/or resources (Croisier, 1998). 
When contractual relations are simple and isolated, R&D can be decentralized and the 
boundaries of the organization are expanded to accommodate relations with third parties. 
On the other hand, if R&D projects are complex and need more coordination, R&D tends to 
be centralized and carried out internally. The organizational mode adopted by the firm is 
derived from its strategic choice of conducting research internally or buying knowledge 
generated externally. Between these two options, firms can choose to establish external ties 
and jointly generating knowledge by conducting collaborative research (Foray, 1991; 
Croisier, 1998; Gassmann & von Zedtwitz, 1999). 
Chiesa (1996) presents a literature review on the pros and cons of centralizing the research 
activities. On the first case, the author cites the need to keep new technologies and 
knowledge in secret, the high costs of coordination and control of a more decentralized 
positioning and the presence of economy of scale. Decentralization’s advantages include 
the need to acquire transferred technology, access to external markets, increased 
possibilities to respond to local demands and proximity to clients. The author also mentions 
the need to have access to more scientific and technological skills and knowledge and to 
recruit qualified human resources. The importance of external sources of knowledge is also 
mentioned by Nieto & Santamaría (2007). 
a. Knowledge 
By acknowledging the existence of external relations, we need to analyze the strategy 
adopted by the firms regarding the knowledge generated, acquired and used in these 
interactions. The literature points out two different approaches for the knowledge generated 
in collaborative research: exploration or experimentation and exploitation (March, 1991; 
Chiesa, 1996; Bercovitz & Feldman, 2007). 
Exploitation means, according to March (1991) e Bercovitz & Feldman (2007), the 
refinement, extension and intelligent use of already existing competences. Knowledge 
exploration R&D activities are incremental and short-term and can be directly connected to 
the applicability of its expected results (Arranz & Arroyabe, 2007). 
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Exploration, on the other hand, concentrates on the search, discovery and development of 
new knowledge. This kind of action is highly associated with the uncertainties of the 
expected results. Activities in this category include long-term research project to develop 
new capabilities and product platforms (March, 1991). 
Revilla et al. (2005) present a distinction between exploration and exploitation by 
associating the first to basic research and the latter to applied research. It is important to say 
that the literature itself admits that this kind of differentiation can be ambiguous (Mezias & 
Glynn, 1993 apud Revilla et al., 2005) and that most R&D projects require some generation 
of new knowledge and the application of existing knowledge.  
b. Collaboration 
Collaboration in R&D activities can be defined as the union of two or more parts, 
institutions or individuals, jointly seeing to achieve a common goal (Arranz & Arroyabe, 
2008). 
The literature presents many reasons why actors should cooperate, such as faster time-to-
market, lower costs and risks, access to financial capital, etc, as seen in the table below. 
Benefíts References 
Cost reduction in technological 
development or market entry  
Hagedoorn (1993); Longo & Oliveira (2000); Hagedoorn et 
al (2000); Tidd, Bessant & Pavitt (2005); Arranz & Arroyabe 
(2008)  
Risk reduction/ uncertainty 
reduction:developmento or market entry 
Hagedoorn (1993); Eisenhardt & Schoonhoven (1996); 
Longo & Oliveira (2000); Hagedoorn et al (2000); Gulati et 
al (2000); Tidd, Bessant & Pavitt (2005); Revilla et al 
(2005); Arranz & Arroyabe (2008)  
Transaction costs reduction  Hagedoorn et al (2000); Arranz & Arroyabe (2002); Solleiro 
& Castañón (2005) 
Resource complementarity or sharing Chiesa (1996); Longo & Oliveira (2000); Hagedoorn et al 
(2000); Arranz & Arroyabe (2002); Arranz & Arroyabe 
(2008) 
Time reduction to develop and 
commercialize new products  
Hagedoorn (1993); Eisenhardt & Schoonhoven (1996); 
Longo & Oliveira (2000); Tidd, Bessant & Pavitt (2005); 
Arranz & Arroyabe (2008) 
Economy of scale Hagedoorn (1993); Hagedoorn et al (2000); Gulati et al 
(2000); Tidd, Bessant & Pavitt (2005) 
Access to financial capital Arranz & Arroyabe (2008) 
Access to knowledge and new 
competencies 
Hagedoorn (1993); Eisenhardt & Schoonhoven (1996); 
Chiesa (1996); Gulati et al (2000); Revilla  et al. (2005) 
Access to market Hagedoorn (1993); Eisenhardt & Schoonhoven (1996); 
Hagedoorn et al (2000); Gulati et al (2000) 
Learning capacity improvement Eisenhardt & Schoonhoven (1996); Hagedoorn et al (2000); 
Gulati et al (2000); Tidd, Bessant & Pavitt (2005); Revilla et 
al (2005); Arranz & Arroyabe (2008)  
Technological transfer Hagedoorn (1993); Hagedoorn et al (2000) 
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Arranz & Arroyabe (2008) say that the alliance between partners allows for a combination 
of fidelity programs, more legitimacy and trust and better reputation for those involved.  
Gulati et al. (2000:204) say that a “firm’s network of relationships is a source of both 
opportunities and constraints”, because regardless of the benefits mentioned above, firms 
can be stuck in unproductive relations and unable to engage in more viable ones. 
Hagedoorn et al. (2000) present two main reasons why cooperation agreements fail: 
different strategic visions and management difficulties. 
The search for increased productivity and better competitive performance intensifies the 
firm’s need for economies of scale, risk sharing and exploring complementary assets. This 
constant search leads to the development of new organizational formats that cross the 
firms’ boundaries, in the form of collaborative actions and interactions (Teece, 1986). 
Many studies show the importance of these interactions as external sources of technological 
expertise, contributing to the improvement of productivity and competitive performance 
through innovation, especially in R&D (Freeman, 1991; Solleiro & Castañón, 2005). 
To Freeman (1991), successful innovations present links between producers and consumers 
(also mentioned by Lundvall, 1988), integration of internal activities such as development, 
production and marketing, and the links with external sources of technical and scientific 
information. These factors are characterized by the author as formal and informal networks, 
even though he highlights that the word “network” is not necessarily the best fit. 
c. Definitions 
In order to move forward in our research, it was necessary to define the word “network”. 
Many authors offer definitions for this term. According to DeBresson & Amesse (1991), 
the concept is used for different purposes, from groups of individuals in a research project 
to innovative firms working together. They argue that “networks of innovators are 
relatively loose, informal, implicit, decomposable and recombinable systems of inter-
relationships” (p. 364). Bianchi & Bellini (1991:489) define network as “an interactive set 
of firms, based on an external division of labor, which is not directed by hierarchical 
command”. Gulati (1998:293) starts his work on networks by defining “strategic alliances” 
as “voluntary arrangements between firms involving exchange, sharing or co-development 
of products, technologies or service” and adds that those alliances can form networks. 
For the purposes of this work, networks are considered to be more than just dyadic, 
bilateral relations, with different intensities. Our intent is to analyze Brazilian networks 
based on their nature, configuration and content of relationships. When it comes to research 
networks, the definition adopted will be the same used by Arranz & Arroyabe: a set of 
cooperation agreements and partnerships by independent organizations searching for a 
common technological project (Fernandez-Arroyabe & Arranz, 2002; Arranz & Arroyabe, 
2006, 2008). 
The importance of a common goal is also mentioned by Bianchi & Bellini (1991) and 
Longo & Oliveira (2000).  Hellström et al. (2001) say that research networks are created 
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and maintained by a number of actors that jointly seek for answers to problems and that are 
mutual dependent. 
In an attempt to simply the definition, we could say that these agreements (A) are 
characterized by the players (p) involved (quantity and kind), by the allocated resources 
(time, capital and knowledge), the type of activity (a) developed (basic research, applied 
research, etc) and the objectives (o) pursued. What follows is that an agreement i is a 
function of y kind of actors j and the resources r, that carry out the activity a in order to 
achieve the objective o.In other words: 
 
Some possibilities of actors j are universities, labs, research centers, firms, hybrid 
organizations, non-profit organizations, consulting firms, politician, venture capitalists, etc 
(Gilbert et al., 2001; Hellström et al., 2001; Arranz & Arroyabe, 2006, 2008). 
By understanding a research network as a set of technological agreements, it is possible to 
define a network (R) as the sum of agreements (A), that is:  
 
Many researchers and authors have already worked on the elements of R&D networks, for 
example: objectives of the network, type of R&D activity being carried out (invention, 
innovation and/or diffusion), coordination, control and safeguard mechanisms, 
embeddedness structure, openness, formality, frequency and intensity of contacts. Some of 
these authors are Arranz and Arroyabe (2002, 2006, 2007), Gassmann and von Zedtwitz 
(1999), Gulati (1998, 2000), Lundvall (1988) and Jones et al. (1997).   
Hence, network analysis should consist not only by the agreements that compose them, but 
also by their governance, identifying their structural and safeguard mechanisms and their 
social aspects. 
It is also possible to highlight an ever present characteristic of complexity associated to the 
term “network”. Fernandez-Arroyabe & Arranz (2002) attribute this complexity to the 
exchange of knowledge, resources complementarities, multiple interactions, heterogeneity 
of structures and conflicts of interest that are present in networks.  
The knowledge exchange in a network increases complexity. Because they are intangible 
assets, information and knowledge can be seen as competitive differentials. So, in an 
exchange relation established in a network, the capacity to develop, broadcast and 
internalize knowledge is a complex phenomenon and it is influenced by external and 
internal factors (uncertainty and experience, for example). 
Bercovitz & Feldman (2007) argue that partner selection is connected to the kind of 
treatment given to knowledge. When the intention is to increment already existing 
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knowledge, there is a tendency to value the complementarity of partners. On the other hand, 
when exploring new knowledge is the main objective, partner diversity is valued. Arranz & 
Arroyabe (2008) also discuss the difficulties of partner selection in collaborative projects. 
 In his work of 1998, Croisier (1998) emphasizes the differences in internal and external 
R&D. In the first case, all the activities are conducted inside the firm, with no external 
intervention while in the second case there is a contract between the parts involved.  He 
also says that there are different organizational formats for external R&D and they vary 
according to the uncertainty of the Project, frequency of interactions and specificity of the 
achieved results.  
Jones et al. (1997) also highlight these three environmental conditions that determine the 
most efficient governance form for a network: uncertainty, specificity and frequency. The 
first two are mentioned by Williamson (2002) as relevant factors in the definition of the 
governance model. Arranz & Arroyabe (2007) add applicability and appropriation of results 
to the list. The authors offer a table that relates these conditions in order to define network 
governance: 
Market  Hierarchy 
-  Uncertainty   + 
-  Specificity  + 
-  Frequency  + 
-  Appropriation  + 
-  Applicability  + 
 
They also connect the conditions above with the activities carried out in the networks and 
their objectives:  
Applicability Activities Objectives 
High 
  ↓ 
Low 
 Product development 
 Applied research 
 Pre-commercial applied research 
 Basic research 
 New products 
 Patents 
 Trainning 
 Research and resources databases 
 Scientific publications  
 
Following this path, it is possible to make a parallel between the applicability of R&D 
activities (whether carried out internally or externally) and the kind of knowledge treatment 
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 Product development 
 Applied research 
 Pre-commercial applied research 
 Basic research 
 New products 
 Patents 
 Training 
 Research and resources databases 
 Scientific publications 
 
Arranz & Arroyabe (2007) argue that, according to the project characteristics (especially 
the applicability of the results), it is possible to identify the best form of governance.  That 
means that when analyzing a network, one should not only look to the set of agreements but 
also to the form of governance. In the following section we discuss the Brazilian 
experiences with research networks and analyze a particular case in order to assess the 
difference between networks in the public and private sectors. 
3. Brazilian experiences with research networks 
 
In Brazil, the industrialization process was characterized by imports of technology, low 
technological development capacity and low investment in R&D. Both the protectionism 
and the dependency on technology transfer are factors that can be found in the origins of 
the low innovative capacity of the firms. With no R&D activities, the Brazilian firms were 
restricted to accumulating specific capabilities to operate the imported technologies and to 
adapt them to the local needs. A very similar scenario could be found in other countries that 
experienced the late industrialization process (Meyer-Stamer, 1995; Bell & Albu, 1999; 
Viotti, 2002). 
When the Ministry of Science and Technology (MCT) was created in 1985 and after the 
economic opening in 1990, governmental actions regarding S&T were revised in an attempt 
to address industrial demands with the knowledge that was generated by universities and 
research centers. Salerno (2004) argues, though, that governmental programs were disperse 
and unable to stimulate a real change in the competitive position of the Brazilian industry. 
The productive processes became more efficient but the competitive focus was still on 
organizational and/ or incremental innovations in the factories and not on other functions 
such as R&D, product projects and conceptions, distribution, international branding, etc  
(Meyer-Stamer, 1995; Salerno, 2004). 
Governmental initiatives to stimulate interaction and collaboration between industry, 
universities and research center were present in PADCT - Programa de Apoio ao 
Desenvolvimento Científico e Tecnológico (a program to support the scientific and 
technological development) in the end of the 80’s (MCT, 1998). Currently in its third 
edition, PADCT seeks the creation of a cooperative environment for both private and public 
sectors by establishing and operating partnership agreements. Another goal is to help the 
formation of human capital to address the demands of both the academy and industry. 
Sadly, we found no formal indicators that could prove its relevance, efficiency or efficacy 
in reaching those goals. 
The support of academic research networks in the country had a milestone in 1995 when 
program RECOPE (Redes Cooperativas de Pesquisa – Cooperative Research Networks) 
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was launched, as part of FINEP’s Prodenge (a program for the development of engineering) 
initiative. According to Longo (2004), it was one of the first national programs structured to 
specifically support cooperative networks that addressed the productive sector. 
Other projects and programs can be found in the recent history of S&T in Brazil. The table 
below presents a brief description of each of them. 




Stimulate cooperative research projects, 
led by research centers, universities or 
technological institutes, public or private  
1996 2 
Presidência da República 
(1998) 
Velho et al (2004) 
Recope 
Financial support to the formation of 
cooperative networks and to already 
existing networks willing to act on 
specific terms regarding engineering 
1996 25 FINEP (2003) 
CDT (Plataformas) 
Establish proposals to develop 
cooperative technological projects aiming 
the technological advance of the country. 
Estabelecer propostas para projetos  
1999 4,2* 




Assist the productive sector during initial 
technological development phases.  
1999 142,8* Site MCT4 
Institutos do Milênio 
Sponsor scientific research in strategic 
areas for the development of the country.  




Stimulate innovation cooperative projects 
to be carried out by the productive sector 
together.with R&D institutions  
2001 146,5 CGEE (2002) 
* US$     
So far we have seen the Brazilian experiences in cooperative research that were motivated 
by the government. It is harder to find data about the collaborative research in the Brazilian 
private sector. Firstly because Brazilian firms engage very little in R&D activities, and 
consequently the possibility of engaging in cooperative practices is also small. Secondly, 
engaging in research networks is considered to be a strategic decision of the firm, which 
increases the confidentiality of this kind of data. 
In order to verify how Brazilian research networks are organized and which results they 
produce we need to dig deeper in the collaboration issue. To do so we based our study in 
the RECOPE program, that was constituted by networks with governmental organizations 
and private companies. 
The program was divided in 7 themes and 24 networks. Some of the networks were 
separated into projects or smaller groups, making it a total of 40 arrays of players, 
considered as our unit of analysis (networks). Network size and composition were assessed 
because they impact the complexity of coordination. Network size ranged greatly, as shown 
in the graphic below.  
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One of the first issues we need to address is the number of networks consisted of a single 
player. By the definition adopted earlier, they should not be considered as networks. A 
closer look shows that these cases consist of research groups, mostly from the sub-division 
of the networks into projects. Judging by the definition presented in this paper, the program 
failed to unite different actors in search of a common goal.  
Network composition is also an important issue. From the 40 networks, 47.5% were 
composed solely by universities and research centers. Other actors were firms, government 
and financial organizations. The following graphic shows the average network composition 
in terms of type of actor.  
 
 
In terms of achieved results we can divide them according to the type of project, as 
suggested by Arranz & Arroyabe (2006). Invention projects seek the creation of new 
knowledge and result in patents. Innovation projects are composed by activities such as 
discovering market needs, generating ideas, product developing, manufacturing and 
introducing products in the market. The third and last type of Project is diffusion, which 
activities include the publication of scientific papers, research databases and training.  
In the table below, the results achieved in the RECOPE projects, as listed in the final report 
of FINEP (2003), are divided between invention, innovation and diffusion.  
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Diffusion Innovation Invention 
Scientific meetings Consulting work Patents 
Dissertations and thesis Technical studies Licenses 
Publication in scientific journals Prototype development  
Books Process development  
Databases Software  
Training Spin-off  
International relations   
 
The initial goal of each network was not available, so it is hard to say whether or not they 
achieved the expected results. The following graphic shows the frequency in which each 
result was observed. 
 
The results can be explained by taking into account the context where they were produced. 
Universities and research centers, the most representative actors in the networks, have as 
one of their major functions, the diffusion of knowledge, which explains the great number 
of scientific publications, books, dissertations and thesis.  
By cross-referencing network size and composition with the results achieved we can say 
that networks with a greater number of firms produce more innovation results. Data from 
RECOPE also allows a first analysis on the elements that compose the definition of 
network presented in this paper. Information on network size and composition represents 
the first part of the equation:  
 
Data about the resources, referring to the second part of the equation, r (t, c, Kx,j,y), was not 
available. Still, it is important to highlight that experience built from previous participations 
in network arrays plays a big role in networks (Nieto & Santamaría, 2007). In our equation, 
this experience is reflect in Kx,j,y where x is the experience added to the knowledge K by the 
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actor y which is the kind j. Data available from RECOPE did not allow us to evaluate 
actors’ experience either. 
The results achieved in each network were not exhaustive, but they give us a first glimpse 
on the functions activity f (ai) and objectives f (oi), complementing the proposed equation.  
When comparing the networks in RECOPE, separating public and private experiences, we 
find some contrasts, presented below. 
 Public sector (university/research center) Private sector (firms) 
Motivation External (government) Intern 
Objective Create or further knowledge Competitive advantage 
Main activities Basic/ applied research New product/ process development 
Main results Scientific publications Products 
 
These results show that the public sector seeks to create and further new knowledge 
through basic and applied research (knowledge exploration). Its main motivation comes 
from the government and the results are often seen in scientific publication. Private 
companies, on the other hand, seek competitive advantage through new product/ process 
development (knowledge exploitation). 
4. Conclusion 
 
This paper objective was to tackle the subject of collaborative research experiences in 
Brazil.  In order to understand how Brazilian research networks are organized and the 
results they have obtained, we have collected preliminary data from RECOPE, a 
governmental initiative aimed at the engineering science.  
In terms of results obtained by the networks, it was possible to separate them in: invention, 
innovation and knowledge diffusion. Data showed a great concentration of scientific 
publication, typical production of the academia which amongst its function is the diffusion 
of knowledge. Other observed results were technical studies and consultancy.  
By cross-analyzing networks size and composition with their obtained results it appears as 
though networks with a greater number of private firms produce more results in the 
innovation category (which involves patents and licenses).  
With this first set of data it was possible to start looking at the Brazilian public x private 
sector dichotomy. Apparently, the public sector seeks to create and further new knowledge 
through basic and applied research (knowledge exploration). Its main motivation comes 
from the government and the results are often seen in scientific publication. Private 
companies, on the other hand, seek competitive advantage through new product/ process 
development (knowledge exploitation). 
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The theme “research networks” is current and relevant, not only for firms to better position 
themselves competitively but also for the definition of efficient public policies that 
stimulate the R&D collaboration between public and private sectors. It is important to 
understand how Brazil carries out its research activities.  
These preliminary results are not exhaustive but shed some light on the propositions 
concerning the network function proposed. The collected data was not enough to infer 
about network governance.  
We suggest furthering this investigation by conducting case studies in hope they will 
provide unprecedented information on the organization and impacts of Brazilian R&D 
organization. By understanding how the many network characteristics described in the 
literature can be combined resulting in different organizational forms, and hence 
governance structures, we are might be able to suggest a framework to be used in the 
planning of new R&D networks, minimizing the period of trial and error that normally 
precedes the success of the collaboration. 
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